The following is a reduction of the motion of a particle in the magnetic field: 8 = 8 z + 8 (x cos kz + y sin kz), 0 w to integrable form, including a partial reduction to action/angle variables. r Essentially the same problem was solved by Roberts and Buchsbaum [1] , but (. without revealing the Hamiltonian structure. The practical use of the calculation presented here is as a basis for a perturbative treatment of more difficult and/or realistic magnetic field models [2] .
Choose units so that e=m=c=l, and the following gauge:
8 A= B xy + w (-x cos kz -y sin kz) . The physical significance of the variables Q 2 and P 2 is that they are essentially the x and y components of the four-velocity:
However, the harmonic oscillator term is coupled to the longitudinal motion This is now ignorable in z, so that P 3 is an invariant.
The Hamiltonian now has only one essential degree of freedom, and so is integrable. The integration can be carried out via elliptic functions [3] .
